A miniaturized Ames mutagenicity assay employing bioluminescent strains of Salmonella typhimurium.
Increased awareness of the role of environmental factors in carcinogenesis has led to an emphasis on preventing or minimizing exposure to genotoxicants. This is presently promoting the development of simple, rapid, cost-effective mutagenicity screening assays. We have developed a test system based on the well-known Salmonella mutagenicity assay. The lux genes, which permit cells to emit light through bioluminescence, were introduced into Salmonella typhimurium strain TA98. These bacteria were exposed for 48 h to chemicals or complex mixtures in 48-well microplates containing an appropriate liquid medium. Cells were subsequently centrifuged and resuspended in buffer. The final postexposure revertant biomass was then estimated using a microluminometer. Replication trials confirmed methodological reproducibility. Clear dose-response relationships were obtained with the direct frameshift mutagens 4NQO and 2NF. Mutagenicity threshold effect concentrations found for these compounds were comparable to those reported in the literature. Industrial effluents and environmental extracts (effluents, suspended solids) were also tested and results compared well with those of the SOS Chromotest. While further validation of this new adaptation of the Ames test will be required, it appears at this time that it could be well suited for routine screening of xenobiotics and environmental samples.